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In attempting a discussion of our subject, we are confronted 
by three possible lines of attack: First, what advances, if any, in 
the subject matter that is presented in the ordinary courses in 
mathematics ; second, what improvements are to be noted in the 
methods of presentation of mathematical subjects to the classes ; 
and third, what advancement is worthy of note among teachers 
of mathematics as to their professional training and fitness to 
be recognized as leaders in their chosen profession. Any one 
of these lines of thought is capable of extended discussion which 
exceeds the limits of this paper. We shall, therefore, set forth 
under each some points which appeal to us as worthy of pres- 
entation on a subject of such vital interest to us all. 
As to the subject matter of mathematics, we may say that 
there has been but little, if anything at all, put forth in recent 
years, that can be classed as entirely new. A writer on geom- 
etry asserts that there has been nothing new in that subject for 
the past two thousand years; that we today are following prac- 
tically the same line of development as did Euclid. But be that 
as it may, that there has been advancement is evidenced by the 
fact that emphasis is placed upon certain topics that are more 
important and vital in their relation to the subject of mathe- 
matics as a whole, and to the sciences that depend upon mathe- 
matics for their mastery. Emphasis is now placed on those 
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things that are in the main essential, practical, and fundamental 
to the industries and to the sciences, to the exclusion of those 
subjects that are unessential and impractical. There is, there- 
fore, no longer use for such topics as circulating decimals, 
alligation, cube root, continued fractions, and others that might 
be mentioned, because the pupil’s time can be better spent on 
subjects more useful to him. 

We mention first that emphasis is now being placed on the 
complete mastery of the equation as the great instrument for 
use in all succeeding mathematical work. If a pupil is to be 
well prepared for successful work in the extensive fields of 
engineering, he must be able to handle equations rapidly and 
efficiently. He must take his equations in their complex forms 
as given, simplify them, reduce them, transform them when 
necessary, in order to find the values of the unknowns. In fact 
the whole subject matter of the algebra centers around the 
handling of the equation. We add, subtract, multiply, divide, 
factor, simplify fractions, find powers and roots, and learn other 
important processes, not so much for their value as a knowledge 
of how to do them, but rather that we may be able to deal 
effectively with equations of all kinds, whether simple, quad- 
ratic, or of higher power. And we as teachers fall short of 
doing our full duty if we fail to place proper emphasis on a 
complete mastery of the equation. 

The subject of determinants calls for brief notice because of 
its value to all who extend their reading and study of mathe- 
matics beyond the elementary fields, and because of their great 
value in the solution of equations containing four, five, six, or 
even more unknown quantities. We place emphasis upon a 
knowledge of the determinant notation because of its relation to 
the higher mathematics, and because of its power and utility 
as an instrument in research work. 

Another advancement is the correlation of algebra and 
physics. This has arisen from the fact that science teachers 
have complained that their pupils could not handle physical 
formulz because they did not know their algebra. In reply, the 
teachers of mathematics asserted that their work had been well 
done, and that the fault lay not with the pupils, but with the 
science teachers in the presentation of their subject. In truth, 
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each was partly in the right and both were in the wrong. The 
pupils had been taught to solve for x, or y, or z, as the case 
might be, and had thus fallen into a certain habit of thinking 
algebraically. When physical problems came to be considered, 
it presented something entirely new to their way of thinking 
and consequently confusion naturally arose. To overcome these 
difficulties, our textbooks now contain a few pages of physical 
formule, such as s==4gt?, C—=E/(R—r), K =4(mv*/g), ete, 
and problems relating to them. By solving for the unknown 
value and then making the required substitutions, the pupil gets 
away from the routine way of doing everything in x, y, or 2. 
He is led to see that algebra is not only an end in itself, but 
also a means to successful work in physics, chemistry, and in 
the broader field of mechanics. 

A third advancement in recent years is the introduction into 
elementary algebra of the subject of graphs, including the 
plotting of equations, the graphic solution of equations, and 
graphic analysis. Coming as it does from the analytic geometry, 
it was introduced into the elementary algebra as a preliminary 
step to that important subject. But its real value was soon 
appreciated as a separate subject even to those who might not 
pursue their mathematics further, because it enabled the pupils 
to have a much broader comprehension of the meanings attached 
to x and y. Abstract as much of our mathematical reasoning 
is, it can be made very concrete, and made to appeal strongly to 
the intellect, if we can visualize the conditions of a problem. 
For that which can be presented to the eye will always make a 
deeper and more lasting impression on the mind. We have all 
read a great deal of the events that have happened in Europe 
during the past eighteen months. But how eagerly do we look 
at a picture that portrays to us conditions as they really exist. 
By reading we get a general idea from which we build up our 
own individual mental images. But the picture gives a far 
more vivid impression. So in our teaching, mathematical rela- 
tions may be discovered, or a truth driven home more forcibly, 
when by the use of the crayon or pencil a few lines are drawn, 
setting forth the conditions as they exist in some particular 
problem. Our pupils can solve rapidly such simple equations as 
x+y=3 and r—y=5, and get the values of x and y, but 
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surely they will get a much broader conception of what we mean 
by simultaneous equations when they learn that the values of 
«x and y are the co-ordinates of the point of intersection of the 
graphs of these two equations. In solving the equations of 
higher degree, the results can be more easily determined and 
better understood, if they know that roots of the equation are 
the points of intersection of the graph of the equation with the 
4-axis or the y-axis, as the case might be. The use of graphs is 
also useful and practical in many other ways. The statistician 
uses them to present his facts and figures to the eye in a more 
telling manner ; the broker and the merchant use them to record 
the rise and fall of prices; the physician to record the progress 
of disease; the corporation to compare its work from year to 
year. So we see that graphs have won their place not only in 
a well-balanced course in mathematics, but in the industrial 
world as well. 

Another subject in which rapid advancement has been made 
in recent years is trigonometry, and we note a decided improve- 
ment not only in the manner in which the subject is developed 
and presented but also in the devices by which trigonometric 
formulz may be derived and remembered for future use. The 
greatest advancement has been in the matter of textbooks on 
this subject. A textbook of 25 to 30 years ago contains but 
little more than the simple facts of the subject presented in a 
dry uninteresting manner. Recent textbooks present the sub- 
ject in a more interesting and attractive manner, and develop the 
subject in a more effective way. As to devices which add to 
the value of the subject as aids in using the formule more 
readily and in remembering them, we mention one or two. In 
dealing with the functions of an angle, it is often necessary to 
pass from one function to another and to do it auickly. As, 
for example, having given the tan a/b, and we wish to know 
the sine, cosine, or any other function, for ready substitution. 
This can be obtained very quickly by actually drawing a right 
triangle, placing a as the side opposite to the given angle, and 
b as the side adjacent to the given angle, and then solving for 
the undetermined hypotenuse by the Pythagorean theorem. It 
is then possible to obtain any function of the angle at once and 
be sure you are right, without having to make use of the ordi- 
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nary transformations. This device is especially valuable in the 
handling of equations involving the inverse functions. We 
mention, also, a method by which it is fairly easy to remember 
the formule for the sum of the sines, for the difference of the 
sines, for the sum of the cosines, and for the difference of the 
cosines of two given angles. It is based on the well-known 
formule, sin (#-+y)==sin * cos y + cos # sin y, and cos 
(++ y) cos * cos y — sin x sin y, and in the order given. 
We recall that the coefficient in each case is 2, and that each 
formula involves one half the sun? and one half the difference 
of the two angles. It remains for us to use the terms sin and 
cos in their proper places. The first term gives us sin and cos 
for the sum of the sines; the second, cos and sin for the differ- 
ence of the sines; the third, cos and cos for the sum of the 
cosines; and the fourth, sin and sin for the difference of the 
cosines, with also the — sign in its proper place. 

Under the subject of method, the greatest advancement in 
recent years is to be noted in the adoption of the so-called labora- 
tory method, a term which is applied to any and all proposals 
that have for their underlying principle the one thought of 
adaptability and interest. The success or failure of any method 
is determined by whether or not it can be used to rouse the 
interest and hold the attention of the child. The laboratory 
method is good then, as judged by this standard, whether ap- 
plied to the subject matter that we teach to our pupils, or the 
manner in which it is presented. By drawing upon subjects 
either in algebra or arithmetic with which our pupils are in a 
measure familiar, a lively interest is awakened, and they are 
ready to solve problems that arise out of their own experience, 
or are taken from topics about which they are accustomed to 
think. This means, then, that the problems should be real 
problems, drawn from fields of actual experience, in contrast to 
problems that are purely artificial or appeal only because they 
are humorous or ludicrous. We do not censure high-school 
pupils who do not become interested in many of the old “ chest- 
nuts” that are the heritage of the past, or problems such as this 
which are worthy of nothing more than a smile: “ A woman 
walks 60 miles in 17 hours, walking 3 miles an hour uphill, and 
4 miles an hour downhill. How many miles does she walk 
uphill and how many downhill?” 
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The sources of real problems are limited only by the pupil’s 
individual interests. The boy on the farm will see in his arith- 
metic and algebra a means to a very important end if the work 
he is required to do is decidedly agricultural in its selection. 
The city boy will be all eyes and ears for his algebra if his 
teacher can make it plain to him that the large bridge over which 
he passes so often first existed in some one’s mind, and that the 
same + and y, so often puzzling to him, had played their part in 
determining the stresses and stains, and the peculiar part each 
separate piece of iron and steel would have to endure in the 
completed structure. Our girls will not be continually asking 
the question, “ What is the use of the study of algebra any- 
way?” if in our presentation of the subject we can cut loose 
from time-worn problems, and draw somewhat upon subjects 
that have a vital interest to girls in particular. 

We are ready to take a more advanced position than this, 
based upon observation and study of conditions as we find them 
coming under our experience. There are certain facts to which 
we all can readily give assent. First, that our pupils do not all 
have the same mathematical ability ; second, that all our pupils 
are not preparing for the same pursuits in life, and hence do not 
need the same preparation ; third, that very many of our pupils 
under the best training possible to give them will be prepared to 
fill only mediocre positions at best, hence their training should 
be along lines that will better fit them for the greatest measure 
of success. Therefore, we are ready to assert that algebra as 
now required by commercial students is largely a waste of time 
from the standpoint of utility. We fully realize that algebra 
has its place for cultural value and mental training. And we 
would not lower in the least the amount of work required to 
take its place, but rather substitute in its stead a rigid course in 
commercial or industrial arithmetic, and our pupils will get the 
same amount of training and at the same time be better fitted for 
the commercial and industrial world. If we do not argue for 
such a change as this, how can we answer the challenge of all 
those pupils who leave our public schools and seek the business 
training in the private commercial school. Some one will say: 
Will not such a plan prepare our boys and girls for only one 
thing, and thus make them the victims of class education which 
will differentiate between them and those capable of greater 
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educational possibilities? But would it not be far better for 
our schools to give the best training possible to those whose 
capabilities are more limited than others, so as to fit them for a 
larger measure of success? The laboratory method, then, will 
not only aid us in determining largely how we shall teach, but 
also what we shall teach, so as to make mathematics a stepping 
stone to larger usefulness, rather than a stumbling block in the 
way of intellectual attainments. 

But perhaps the best advancement of all, and the one which 
has been largely responsible for all the others we have named, 
is the improvement in the personnel of the teachers of mathe- 
matics themselves. And what we say on this point is applicable 
to the other members of the teaching profession as well. Teach- 
ing is no longer a step to other professions, because school 
Loards have made it possible for those who engage in it to con- 
secrate themselves wholly to this work by making the remunera- 
tion somewhat in keeping with the measure of service required. 
We have, therefore, met together as a body of teachers, not so 
much to hear papers read and discussed, as to exchange views 
each with the other, and find out what others are doing in the 
same lines of work as we ourselves are engaged. By doing 
so, we keep from getting into a rut and following the line of 
least resistance. The true teacher of mathematics will see 
growth and development in himself as well as in the pupils who 
sit in his class from day to day. It is a law of nature that life 
must spring from life, and surely we want that our pupils should 
drink from the living fountain rather than the stagnant pool. 
This means then, that the teacher of algebra, or geometry or 
trigonometry, should know more mathematics than just the sub- 
jects he is expected to teach. If he has studied the calculus, he 
knows that emphasis must be placed on factoring and the reduc- 
tion of fractions in the algebra, and on remembering of trigo- 
nometric formule. If he would study function theory for a 
time, he would be more considerate of his pupils when they 
come to him puzzled over things which seem insignificant and 
which he feels ought to be mastered with little effort. And so, 
in conclusion, let me urge that the only true advancement is that 
which springs from consecrated teachers who are willing to 
prove all things and above all, hold fast that which is good. 


PittTspurRGH, PA. 











TO PLOT ax*+ bx+c¢=0. 
By J. L. Patterson. 


xv ==—b/2a+ VV (b*—4ac)/2a, which may be. written 
x ==— (b/2a) +k, from which it is evident that *==-—b/2a 
is the equation of the axis of the curve, and if —(b/2a) be 
substituted for x in the equation ax? + bx +c—y, the value 
of y thus found will give the intersection of the curve with the 
axis of the curve, that is the lowest (or if ax#* be negative, the 
highest) point of the curve. Thus the two most important 
characteristics of the curve, viz., the axis and the highest or 
lowest point are determined at the outset in a very simple 
manner. 

For example take the equation +*—3*—18=—o0. Use the 
equation of the axis r==— (b/2a) = 3=—14, which gives the 
axis of the curve, and if 3 be substituted for x in the equation 
x?— 3x—18=y, we find y==— 20} which gives C the inter- 
section of the curve with the axis of the curve, or the lowest 
point on the curve, and thus the two most important character- 
istics of the curve are known. 

If xo, y==— 18, as usual, which gives the point D and 
the symmetric point D’ is at once known. The solution of the 
equation gives «= 6 or —-3 which gives the points E’ and E as 
usual, and we have five points which would be sufficient for a 
rough plot. But we know the axis and the lowest point which 
are of vital importance. 

If the curve does not cut the axis of x this method gives only 
three points but other points may be found in the usual manner, 
if necessary, which would seldom be the case. 


CuHEsTNuT Hitt ACADEMY, 
Cuestnut Hut, Pa. 














ENTRANCE REQUIREMENTS AGAIN. 
By S. S. Ketter. 


The writer has little hope of seeing and not the least desire 
to see this protean pedagogical question of entrance require- 
ments completely answered to the purring satisfaction of every- 
body or of even a majority. 

After all it is the unsolved problem that keeps us on the qui 
vive. And let us have no compromises 





at least not yet. 

In confidential truth, it is the more or less exigent presence, 
is it not, of these pedagogical offspring, obstinately refusing to 
be put to bed, that keeps many of our solemn conferences from 
becoming strong rivals of the church services for the sedative 
championship? 

As a matter of fact the characteristics of any specific set of 
entrance requirements are very largely determined by the ideals 
of the institution employing them, and still more by the serious- 
ness with which that institution takes its ideals. Since such 
ideals are various, have never been standardized, and are sub- 
ject to fluctuations, the probability of a universal creed fixing 
entrance requirements is about as great as that of a universal 
brand of politics. 

However while we doubtless will fail to settle anything, the 
holding of the subject up to the light and the turning of it about 
always improves its definition and gives us all a chance to ac- 
celerate our pedagogical circulation by mutually hooting each 
other’s opinions. 

For the purposes of this brief discussion, then, let us say that 
schools of higher learning so called, may be divided roughly into 
three classes: First, those having no ideals that will not speedily 
evaporate upon exposure, or only those of such versatility as to 
fit almost any condition. Second, those that have, card indexed, 
a complete set of excellent ideals of highly respectable lineage. 
They never cause any excitement, but are often admired by 
eminent visitors. Third, those that have a virulent attack of 
ideals (that often keeps the temperature rather high) and be- 
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lieve in these ideals fiercely, and it is to be feared, at times 
combatively. 

With the first class this discussion is very little concerned. 
The chief ambition of such institutions is to acquire merit in 
the educational census reports, their annual estimates of them- 
selves being often remarkable contributions to that sui generis 
but always vivacious form of fiction known as “ catalogues.” 
No form of entrance requirement whose meshes were not large 
enough to admit anything numerically available could be popular 
with them. Happily they are few. 

The second class comprises those schools that have a collec- 
tion of thoroughly respectable ideals of hallowed memory, but 
nothing really vital roots in them; there is no cult, so to speak, 
based on them. If students come to them, worthy students, 
they will of course conscientiously lead them along the conven- 
tional paths to wisdom, but they are not convinced that their 
guidance is distinctly superior to that of any other institution 
whatsoever, but they are sure that he will not arrive out of 
breath. Any form of entrance requirement that is pedagogically 
genteel will suffice. Examinations are usually required but 
they are apt to be chastely conservative with something of the 
flavor of a sacrament. 

It is much to be feared that the explorations of these institu- 
tions into the mental preserves of aspiring youth throw but a 
faint and fugitive light upon the problem of estimating their 
potentialities for educational progress. 

The third class of institution is profoundly interested in the 
solution or in any worthy approximation to a solution of this 
problem. 

As intimated it has dreams and they are very vivid and dis- 
turbers of the peace. It believes in the reality of these visions 
almost with ferocity. It is convinced that it has a genuine 
pedagogical mission, is on the trail for converts and doesn’t care 
who knows it. 

Also it may readily become a nuisance. 

It is from the point of view of these restless parties that the 
writer would like to say what he may have to offer on what 
seems to him a desirable system of entrance diagnosis. 

It is of course unnecessary to remark that an institution or an 
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individual that carries a high pressure of enthusiasm into an 
intellectual territory already well occupied is bound to lose 
cuticle and to acquire chastening experiences. 

A casualty list of theories are of no interest here. Those that 
survived are the following: 

There are three lines of inquiry in the attempt to diagnose the 
intellectual fitness of an applicant for admission to our educa- 
tional midst: first, we want to know what sort of intellectual 
provender has been supplied and in what quantities ; second, how 
much of this mental food has been digested and assimilated ; 
third, what capacity has the candidate for further absorption 
and assimilation. 

A fairly satisfactory answer to the first can be obtained from 
the preparatory school certificate, at least we find it so. To us 
this is the least important part of the triple inquisition, although 
it has a certain illuminating value; is in fact indispensable. 
Perhaps I should say that it is least important because it is so 
readily and definitely determinable. 

The second item of information may we think be acquired to 
a fair degree of approximation at least, by a carefully prepared 
examination; one that not only tests the student’s storage 
capacity but, as far as may be, his intellectual metabolism, if I 
may be permitted such verbal atrocity. 

The most ingeniously devised and adroitly expressed examina- 
tion will of course fall much short of realizing this ideal, but it 
helps our third inquiry. 

I should like to say in passing that I fear secondary educa- 
tion lays an undue stress upon the importance of an agile and 
retentive memory. At any rate the student too often is ob- 
sessed with the idea that his admission to the questionable de- 
lights of a “higher education” depends very seriously upon his 
ability to set aside a large portion of his mental establishment as 
a mere temporary depot for facts, which he must keep in storage 
until he has passed his entrance exams. I am not at all sure 
that certain forms of entrance examination do not justify this 
attitude, but I deplore it none the less. This, however, is quite 
another tale. 

Finally we should like to know what capacity the applicant 
may have for further absorption and assimilation. 
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Unfortunately the entrance examination has very little to say 
upon this most important question, and no instrument of pre- 
cision has yet appeared that can rescue its solution from the 
well-founded suspicion that clings to purely subjective judg- 
ments. Modern psychology has heroically assumed the task of 
exploring the intellectual organisms of wisdom seekers, but it 
still remains to be seen what value will accrue from their efforts. 
It is to be hoped that the adventuring of psychology into this 
dimly-lighted territory may not result in its getting lost in a 
jungle of metaphysical subtleties. For it seems to the writer 
that this last inquiry into the preparation of the prospective 
student is much the most important. 

For want then of a better method of procedure we have 
adopted what is known to us as the “personal interview,” in 
the effort to locate intellectual leaks and limitation. It consists 
in a quiet talk as intimate and unconstrained as possible, wherein 
the candidate’s clarity of view and expression along several 
lines is tested without his being aware of it. The success of 
such a process obviously depends entirely upon the tact and the 
acumen of the interviewer. If his method of approach is crude 
he will unmask his battery and put the student on his guard too 
much to secure accurate data from him. Besides he must be a 
keen and accurate observer of human nature especially in its 
juvenescent form. Sounds like a rather large contract doesn’t 
it? Buta first-class teacher ought to possess these traits ought 
he not? And besides no system of such sort could be expected 
to reach high efficiency without mishaps, or without passing 
through a period wherein its supporters did feel like taking to 
cover. 

Each applicant is given a rating as a result of this beneficent 
“third degree,’ and this rating counts full share in the final 
decision as to the admission of such applicant. Of course after 
a few years of such practice results help much in checking up 
the fidelity of the interviewer’s estimates, and it also improves 
his subsequent judgments. 

A series of tests are also to be made by the department of 
psychology, which will be compared with the conclusions of the 
interviewers. It will at least be an interesting comparison and 
subsequent developments will be apt to show somebody up in 
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the line of vaticination. Prophesying is parlous and highly un- 
profitable work, but we all will take a fling at it now and then. 
Well this is not a prophecy, it is a sort of premonition, namely, 
if psychology makes good in getting mental X-ray pictures of 
applicants for admission to college or technical school, I believe 
that the examination test will be left wholly in its hands. 

Neither do I believe there would be many mourners at the 
obsequies of the old-style examination, that bugaboo of student 
and unpopular assistant of faculty. 

To an institution that believes devotedly in its mission, the 
question of entrance requirements at best is a perplexing and 
exigent problem. It is most anxious to secure abundant ma- 
terial in the shape of students upon whom to work its educa- 
tional miracles, and yet it does not want to clog up its ma- 
chinery with inept and hopeless specimens that will imperil its 
standards. It must find a dignified position between repellant 
exclusiveness and vulgar laxity. Will some brother kindly rise 
and tell us what that is? 


CARNEGIE INSTITUTE OF TECHNOLOGY, 
PitTTsBuRGH, Pa. 





THE USE OF THE RADICAL SYMBOL. 
By G. A. MILLER. 


Probably the most significant recent step towards the uni- 
formisation of the notation of elementary and secondary mathe- 
matics is represented by the list of symbols, numbered from 1 
to 139, proposed in Heft 17 of the Schriften des Deutschen 
Ausschusses fiir den mathematischen und naturwissenschaft- 
lichen Unterricht, 1913. In many cases remarks and explana- 
tions are added to the proposed symbols. Number 20 of these 
symbols relates to an nth root, and, as this may be of special 
interest, we shall reproduce it here, translated into English. 


20 ¥/a nth root of a. 

Remark 1.—-The use of the parenthesis in place of the stroke is to be 
avoided when possible. 

Remark 2.—The notation \/a without the stroke is allowed when the 
root symbol is followed by a number represented by Hindu-Arabic nu- 
merals or by a single letter. 

Remark 3—The root index should be written within the root symbol. 
Thus “a, not "\/a. 

Remark 4.—In case of the square root the index is commonly omitted. 

Remark 5.—The N/a represents the positive number whose nth power 
1s a when a is positive. When a is negative and » is odd then ®’a repre- 
sents the real number whose mth power is a. 

Explanation—The single-valuedness of the root symbol noted in Re- 
mark 5 seems to offer the only possibility of avoiding inexactness in 
teaching students in the schools. It is worth noting that the equations 


a®=—1 and e=vV/!1 
as well as the equations 

@=1 and «e=y/1 
are not regarded as identical according to the said remark. The former 
equation in each of these two sets of equations is for the time being to 
be regarded as multiply-valued, while the latter is single-valued. The 
confusion is especially serious in the introduction of logarithms, if 
we let 
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and then transform 


° I 
alm = into —- = logad 
n 


without having first stated the single-valuedness of V/a. 


While the said restrictions on the meaning of the radical sign 
tend to definiteness they evidently do not touch some of the most 
serious difficulties. even in our elementary algebra courses we 
are concerned with square root of negative numbers. For in- 
stance, the roots of the quadratic equation 


ax*+br+c=0 
are commonly represented in the form 


_— —b+ Vb? —4ac 
« —— 2a . 


The question arises what does 


\ b?— 4ac 


mean when b* — 4ac is negative or complex. We should clearly 
not speak of a positive and a negative square root in this case 
since the terms positive and negative relate only to real num- 
bers, being short expressions for argument of 0° and 180° re- 
spectively. On the other hand, it is customary to consider 
V —1=-‘ as situated on the positive part of the y-axis, and it 
would appear desirable to add to Remark 5, noted above, that 
Va, when a is negative and m is even, represents the number 
whose argument is +/n and whose mth power is a. 

If this were done the symbol Ya would have a unique mean- 
ing whenever a is real, and n is a positive integer, and the stu- 
dents of elementary algebra could be taught a single meaning 
of this symbol which would suffice for the solution of the quad- 
ratic equation with real coefficients. It is true that this defini- 
tion of the symbol ¥/a has the disadvantage of lacking generality, 
since when a is negative we define it in two different ways as n 
is odd or even, but if the difference of these definitions were 
properly emphasized it would tend to clearness in the use of the 
radical sign in our elementary work. 
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The question whether it would be desirable to define the 
symbol Ya uniquely also when a is any complex number is not 
pressing so much for an answer. In fact, desirable definiteness 
would be secured by stating that this symbol has a unique mean- 
ing only when » is a positive integer and a is real. When a is 
complex it would clearly be possible to define “ya uniquely by 
saying that it represents the number whose argument is 1/nth 
the argument of a and whose nth power is a, and thus secure 
uniformity with the case when a is negative and m even. With 
such restrictions on the radical sign it would have distinct ad- 
vantages over the corresponding fractional exponent notation 
and there would appear substantial reasons for continuing the 
use of the radical sign in elementary algebra. 

To avoid the possibility of an incorrect inference it is desirable 
to add that in the “explanation” quoted above we represented 
log b to the base a in the usual form log,b. In said list this is 
written in the form 
“log b 


in accord with a notation suggested by A. L. Crelle in his 
“Sammlung mathematische Aufsatze,”” Vol. 1, 1821, page 207, 
and it is suggested that the base should always be noted unless 
it is 10 or e. In many German publications the base is written 
above the abbreviation of the word logarithms, thus 


log b. 


The form log, b is commonly used not only in English, French, 
and Italian, but also to some extent in German, and hence it 
would appear that its use should become universal. It seems 
unfortunate that this form does not appear in said list of sug- 
gested symbols. 

It should perhaps also be explicitly noted that the logarithm of 
every number has really an infinite number of values as was 
proved already by L. Euler. In using logarithms of positive 
numbers it is customary in elementary mathematics to confine 
our attention to the single real value. In this way loga becomes 
a single-valued function of a whenever a is a positive number. 
The given suggestions as regards the single value of the radical 
are therefore in accord with other restrictions in our early 





























THE USE OF THE RADICAL SYMBOL, 157 


mathematical work, and such suggestions have been advocated 
many times. In fact, in his noted “ Analyse algébrique,” 1821, 
A. L. Cauchy distinguished for the first time the principal 
values of elementary functions by a convenient notation, using 
the symbols 


I(s), a, Wa, arcsing 
for the principal values, and the symbols 


I((z)), ((a))*, Vo are sin ((z)) 
for the corresponding general values of these expressions.* 
This notation has, however, not been widely adopted and we 
still find too frequently the same notation used both for the 
principal value and for the general values. 
UNIVERSITY OF ILLINOIS, 
Urzsana, ILL. 


*“ Encyclopédie des Sciences Mathématiques,” tome II, Vol. 2, p. 50. 





MATHEMATICS APPLIED TO DOMESTIC ARTS. 
By KaTHARINE F. Batt. 


A diligent search in mathematics textbooks that offer even the 
slightest promise of the application of mathematics to domestic 
arts, reveals how little attempt has been made to discover the 
part that mathematics plays in what has come to be considered 
peculiarly ‘‘woman’s sphere.” This is not because the domestic 
arts do not offer an opportunity for the application of mathe- 
matics, but because of general social and educational condi- 
tions that have affected the kind of training given to girls. 

During the past few years scattering problems on foods and 
dress-making have crept into some of the so-called practical 
arithmetics and algebras, but there has been little attempt to 
gather such problems together into a systematic course for girls. 

That is what we have been trying to do in our course in 
household mathematics in the Plainfield high school. The aim 
of this course is twofo'd: first, to emphasize the economic aspect 
of household problems, and, second, to make the girls skillful 
in solving the problems of the home. These two aims have 
cetermined the character of the course, the order of topics, and 
the mathematical content. We have tried to select only prob- 
lems similar to those that actually occur in the home. 

These problems have been grouped, not according to their 
mathematical content, but according to subject matter, the order 
of topics depending to some extent upon the order of topics in 
the home arts course, to some extent upon the difficulty of the 
problems, and to some extent upon the maturity of the girls. 
Under our present arrangement the course is allowed 7 credits, 
of which 5 are given in the sophomore year and 2 in the senior 
year. 

In the sophomore year the course begins with a study of the 
budget system as applied to household management. This lays 
a foundation for the economic aspect of all the later work. The 
girls learn what a budget represents, how to plan a family 
budget, and how to apply the theory to their own personal ex- 
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penditures. They are taught to keep a petty cash account, to 
distribute the items of expenditure under the budget headings, 
and to see that they keep within the budget estimates. 

The budget divisions in a sense form an outline for the rest 
of the course. If we accept Bruere’s choice of headings, the 
subjects taken up may be grouped as follows: food, shelter, 
clothing, operation, and advancement. At present we study 
food, clothing, and operation during the sophomore year, and 
shelter and advancement during the senior year. Whether or 
not this is a desirable arrangement is irrelevant to our present 
discussion. 

The senior course offers little in the way of new problems, 
though it may be novel to consider them women’s problems. 
The girls make an intensive study of methods of keeping house- 
hold accounts, and they study investments, methods of purchas- 
ing homes, building and loan associations, mortgages, life insur- 
ance. They compare the expense of owning a home, such as 
loss of interest on investment, taxes, depreciation, etc., with 
rent of similar property. The maturity of the seniors makes it 
possible to study all these problems from a more or less personal 
point of view. 

In the sophomore course the problems peculiar to domestic 
arts find their place. After the preliminary study of the budget 
system already mentioned, the first problems to be considered 
are those in operation, because they present fewest difficulties. 
These problems are concerned chiefly with matters of fuel for 
heat and light. The girls read the various kinds of meters in 
the school. They find out the difference in the number of 
feet of gas used per hour in a Welsbach and in an open burner; 
the reason why it is cheaper to use a gas iron rather than an 
electric iron; the number of hours of use needed to make a gas 
iron pay for itself; they discover why one cannot afford to use 
the ordinary carbon electric light bulb instead of a tungsten or 
Mazda. All these problems, though extremely simple as far as 
mathematics are concerned, have a legitimate place in the course 
because of their importance to the housekeeper. 

Closely connected with operation is the matter of house fur- 
nishing and the buying of supplies. All the variety of problems 
in this group will readily occur to any housekeeper’s mind: 
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estimating the amount of material needed for floor coverings, 
wall paper, table and bed linen, curtains, etc. We give the 
girls a little practice in drawing to scale, and teach them how to 
draw floor plans and interpret architect’s drawings. The eco- 
nomic aspect of the problems is emphasized wherever possible, 
both in studying the relation that the value of furnishings should 
bear to the value of the house, and also in pointing out the 
significance of even a small saving through canny methods of 
purchase. E. g., kitchen soap purchased by the cake at 5 cents 
or in quantities at 4 cents means a possible saving of 25 per cent. 
If the same per cent. of saving could be realized on all purchases 
what would it amount to in an outlay of $400? 

The problems in house furnishings involve only denominate 
numbers, percentage, and mensuration of rectilinear figures and 
the circle. The circle is needed for such a problem as this: 

How much lace is needed to edge a circular lunch cloth one 
yard in diameter ? 

In the next division of the budget, clothing, are included all 
problems concerned with estimating the amount of material 
needed for garments, the allowance for hems, tucks, straight and 
bias ruffles, and the cost of the same. These problems involve 
only fractions, linear measure, and square root, but I can assure 
you that they are sufficiently puzzling for an ordinary high- 
school sophomore. 

To illustrate: A tuck shortens the goods by double the width 
of the tuck. Problem: How many }4-inch tucks are needed to 
shorten a skirt 3 inches? The skirt is to be 38 inches long, 
finished. How long must each breadth be cut to allow for a 
3-inch hem and three }-inch tucks? 

Again: A ruffle should measure 1} times the length of the 
goods to which it is attached. Problem: A child’s petticoat 
measures 14 yards around the bottom, and is to be 16 inches 
long finished, with a 1-inch hem. How much material 30 inches 
wide is required? If it is trimmed with a ruffle 3 inches wide, 
finished, that has a 4-inch hem and three yy inch tucks, how 
much will be needed for the ruffles? Will any extra material be 
needed for the band? At 35 cents a yard, how much will the 
petticoat cost? 

Bias ruffles add a new difficulty. For the benefit of the men 
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may I explain that a “true bias” is in reality the diagonal of a 
square whose side is the width of the goods. A bias strip is 
made by cutting parallel to the diagonal. The width of a bias 
strip is the perpendicular distance between the lines of cutting. 

To estimate the length of a bias strip the dressmaker’s rule 
is: multiply the width of the goods by 14 (approximately \/2). 
In order to use this rule intelligently the girls learn how to find 
the square root of numbers, and how to make approximations. 

Problem: Find the amount of material 20 inches wide, re- 
quired for a 4-inch bias ruffle for a skirt 2 yards around the 
bottom, no strip to be less than 26 inches long. How much 
material will be wasted if the end pieces cannot be used? How 
much material would be needed for a straight ruffle? 

If the material costs $1.15 a yard, how much less will the 
straight ruffle cost? 

When the subject of food is taken up, the problems become 
more complex, although the arithmetic involved is simple enough. 
The terminology has already been mastered in other courses; 
the girls know about the composition of food and its fuel value, 
they know what a great Calorie means as applied to foods, they 
know what is meant by a “balanced ration.” But before this 
knowledge can be of real service they need to have a great deal 
of practice in applying the principles of nutrition to the house- 
wife’s problem of planning correct dietaries readily and eco- 
nomically. 

To apply the principles of nutrition necessitates the use of 
tables that give the composition and fuel value of foodstuffs. 
Of the tables that are available, those compiled by Atwater and 
published as a government bulletin are the most important as 
well as the cheapest. 

The Atwater tables give both the composition of foodstuffs in 
per cent., and also the total number of Calories per pound. 

To familiarize the girls with the use of these tables they are 
given problems like the following, and they are required to 
tabulate their results in a convenient form for future use. 

I. Find the total number of Calories and the number of 
Calories of protein, fat, and carbohydrates in 1 cup of rice. 

I cup of rice equals 8 oz. 
Rice contains 8 per cent. protein 
I oz. of protein yields 113 calories 
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The problem thus reduces to simple multiplication of the factors 
8 oz., 8 per cent., and 113 Calories. To find the number of 
Calories of fat the method is the same, except that fat yields 255 
Calories to the ounce. 

Problems in the comparison of foods are also given. 

E. g., how many ounces of sirloin steak will yield as many 
Calories of protein as one egg? 

In such problems, the algebraic equation simplifies the solu- 
tion, letting + represent the number of ounces of steak needed. 

It is evident that the use of these tables involves more com- 
putation than is practicable for the average housekeeper. The 
information given is not in a form that makes it readily available 
for her use. What the housekeeper needs to know is not the 
number of Calories per pound, but per cup or ounce, not the 
chemical composition of foods in percentages, but the number 
of Calories of protein, fat, and carbohydrates per cup or ounce. 

There are two other tables, either of which is more useful to 
the housekeeper than Atwater’s ; the table compiled by Professor 
Irving Fisher and reprinted as a bulletin by the American School 
of Home Economics, and the table compiled by Carlotta Greer 
and published in her “ Textbook of Cooking.” Both of these 
tables give the necessary information in a form that makes it 
readily available for the housewife’s needs. Other admirable 
tables are those compiled by Locke, by Kinne and Cooley, and 
by Rose. But they are not so well adapted to use in the high 
school.* While tables in which the gram is used as the unit 
involve simpler computations, they are not practicable because 
the ounce and the cup are the housewife’s measures. Ina short 
high-school course, it is useless to suppose that the girls can be 
taught to think in grams. Both Fisher and Carlotta Greer use 
the ounce as the unit, and both base their calculations upon the 
hundred calorie portion. Instead of the per cent. of composi- 
tion, as in Atwater, or the weight of each of the digestible 
nutrients, both the Fisher and the Greer tables state the number 
of Calories yielded by protein while Fisher adds also the number 
of Calories of fats and of carbohydrates. From either Fisher’s 
or Greer’s tables it is comparatively simple to compute the 

* Since this article was written a new food table admirably adapted to 


use in the high school has been published by Professor Mary S. Rose in 
her “ Feeding the Family.” 
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number of Calories of any given food stuff, and of a few 
standard recipes such as rice pudding, white sauce, etc. When 
the recipe is not found in the tables, its fuel value has to be 
computed from its respective ingredients, and then it is some- 
times necessary to know how to use the Atwater tables. 

Although the actual mathematical principles involved in these 
computations are simple enough, it requires a great deal of 
practice to enable the girls to use the tables with any degree of 
skill. 

They have to learn how to obtain approximate results, for 
approximations are really of more use to the housekeeper than 
the scientifically accurate results of the laboratory. In every 
way we try to simplify the methods of computation and to 
eliminate all but the essentials. Two main requirements only 
are considered in regard to dietaries: First, a sufficient total 
number of Calories, and second, the relatively correct number 
of protein Calories, thus assuming that if the per cent. of pro- 
tein in the dietary is correct, the per cent. of fats and of carbo- 
hydrates can safely be left to adjust themselves. If the dietary 
needs correction because it is not balanced, the corrections are 
made entirely by trial. 

The girls are expected to learn, both by practice and by actual 
memorization, the fuel value of certain common foods, e. g., an 
egg, a slice of bread, a potato, a pat of butter, etc.; to know 
which foods can be used to increase or to decrease the per cent. 
of protein in a dietary; to know a certain list of combinations 
of foods that are practically balanced, e. g., vegetable salads, 
bread and butter, etc. They are encouraged to make rough 
estimates of the fuel values of foods, recipes and dietaries, 
verifying their judgments by reference to the tables. 

When the girls are sufficiently familiar with these fundamental 
principles and methods of dietetics, they have to consider also 
the economic aspect of the subject. Foods are then classified 
according to their cost per 100 Calories at the current local 
prices. The girls plan dietaries at a given cost per day, and 
learn how to lower the cost of living by choosing foods from 
the list of those that cost “less than 1 cent per 100 Calories.” 
They find out which is the cheaper source of fuel at the current 
ptices, eggs or steak, and they discover why tomatoes are a 
luxury as far as fuel value is concerned. 
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In all of this work we barely touch upon many of the im- 
portant phases of dietetics: the ash constituent, the digestibility 
of food, the varying capacity of the different proteins for re- 
building tissue and sustaining life. All these, and many other 
complexities, have to be left for later and more intensive study 
in college. The aim of this part of the course has been achieved 
if the girls can use the tables readily, if they realize that it 
is not only desirable, but practicable for a housewife to plan 
meals scientifically, and if they are able to put their knowledge 
to use in planning balanced dietaries that have sufficient nourish- 
ment and variety and yet are within a specified cost. 

This work in foods completes the sophomore course. An 
attempt has been made, by taking up the five divisions of the 
budget in the sophomore and the senior years, to include all 
types of household problems that involve mathematics in their 
solution. This course is still in the experimental stage, but the 
value of such training for the girls in the home arts course has 
been clearly demonstrated. 


PLAINFIELD HicH ScHOoOL, 
PLAINFIELD, N. J. 








CIVIL SERVICE QUESTIONS IN MATHEMATICS. 
By LEONHARD FELIX FULD, 


ASSISTANT CHIEF EXAMINER, MUNICIPAL CiviL SERVICE COMMISSION, 
New York. 


PROMOTION TO ASSISTANT COURT CLERK. 
[City Macistrates’ Court. ] 


ARITH METIC., 
(Weight 15.) 

1. Add: 6,475,869 

8,697,081 

7,586,453 

2,948,675 

5.465,768 

4,321,043 

O,2¢ 3,949 

2,345,678 

9,999,999 


to 


. The population of a city Jan. 1, 1915, was 123,450; during 
the year there were 2,469 births, 1,976 deaths, 1,258 
people moved in and 7o1 moved away. What was the 
population Jan. 1, 1916? 


Paid $7,975 for land at $55 an acre. Sold a part of it for 
$3,625 at $62.50 an acre, and the remainder at $50 an 
acre. What was the gain or loss? 


ioe) 


4. If iron rails weigh 384 pounds a piece, how many rails would 
be required for a track whose total weight is 1,105,920 
pounds ? 





5. If the water supply for a city averages 3,456,789 gallons 
daily, how many gallons would supply it for 359 days? 
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FIRST GRADE CLERK. 
ARITH METIC, 
(Weight 3.) 


1. A certain bank received and paid out the following amounts 
of money in one week: 


Received. Paid Out 
ere re $150,267.50 $ 99,812.56 
| rer 85,072.81 122,917.88 
Wednesday ......... 199,768.57 75,856.24 
rere 88,507.99 180,699.01 
RE Wicca eoa-45-5.085 55,364.87 52,785.26 
a 101,868.17 88,802.17 


Find the difference between the total receipts and payments. 


2 A fence one mile long was under repair. On the first day, 
11344 yards were completed; on the second day, 86% 
yards; on the third day, 99%. yards; on the fourth day, 
83% yards; on the fifth day, 170%. yards; and on the 
sixth day, 99% yards. How many feet of fence were un- 
finished at the end of the six days. 


3. There are eight tenement houses on a certain block on Third 
Ave. The street floors are rented at $50 each per month 
for business purposes. The four floors above are divided 
into four apartments on each floor, the rent of each apart- 
ment being, on the average, $25 per month. If all the 
floors were tenanted and the rent was paid regularly, how 
much would the owner of the eight houses receive in rent 
each month? 





4. A man bought a house for $15,500 and spent $900 on repairs. 
He then sold the house for $17,220. Find the gain per 
cent. in this transaction. 


5. A merchant borrowed from a bank a certain sum of money 
at 6 per cent. per annum. In 1 year, 8 months, 18 days 
he paid the bank in full, $1,764.80. What was the amount 
of the original loan? 
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JUNIOR DRAUGHTSMAN, [GRADE B}. 


Duties: Junior Draughtsman will be required to make sketches, trac- 
ings or drawings of an elementary character. They will assist in making 
maps, charts or diagrams and will perform computations incident to the 
work of draughting. 


MATHEMATICS. 


(Weight 2.) 


1. Add together the following: 3’ 9 and 5%", 2.75’, 18 and 34”, 
6.5’, 4 and %4’, 106 and 1544", 75’, 9.5’, 49 and %.»”", 2’ 8 


and 4”, 


to 


How many square yards of pavement are in a portion of a 
street 36 ft. wide with a length on one curb of 128 ft. and 
on the opposite curb 139 ft.? How many cubic yards of 
Macadam if 9” thick? 


3. A street starting at elevation 36 rises for a mile at 114 per 
cent. grade and then for 300 feet falls at a 2 per cent. 
grade. What is the elevation at the end? 

4. A standpipe of concrete is 10 ft. inside diameter, 2 ft. thick, 


15 ft. high and has a bottom 2’ 6” thick. How many 
cubic yards of concrete are required to build it? 


tn 


How many square feet of surface are there on a peaked roof 
60 ft. long, 30 ft. wide, with a rise of 9 ft. and rafters 
projecting 2 ft.? 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
February 16, 1917. 
DEAR PROFESSOR METZLER: 


Professor J. W. Young—as chairman of the National Com- 
mittee on Mathematical Requirements—has requested Professor 
D. E. Smith and myself to cooperate in the preparation of a 
report on the criticisms of mathematics, making a critical ex- 
amination of the grounds of the more prominent and more 
responsible attacks on mathematics, with a view to determining 
the criticisms which are clearly not valid, those which are clearly 
justifiable, and those concerning the validity of which there is 
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reasonable doubt, with a view in the latter case to resolving the 
doubt if possible. 

We desire, with your permission, to bring the matter to the 
attention of readers of the Mathematics Teacher, with the hope 
that they may assist us by bringing to our attention all possible 
material of value, particularly such as might otherwise escape 
attention. Communications on the subject may be addressed 
either to D. E. Smith, Teachers College, Columbia University, 
or to H. W. Tyler, Massachusetts Institute of Technology, 
Cambridge. 

Very truly yours, 


H. W. Ty er. 


PHILADELPHIA, January 4, 1917. 
To THE MEMBERS OF THE ASSOCIATION: 

Our territory is so large that the majority of our members 
find it inconvenient, if not impossible, to attend the spring and 
fall meetings of the Association. It is the object of the Council, 
however, to form Sections whenever a group of members are 
conveniently located near some town or city in which a Section 
of the Association might be expected to thrive. The Sections 
already organized in New York, Pittsburgh, Rochester, Syra- 
cuse and Baltimore usually meet two or three times a year. The 
meetings attract not only the local members of the Association, 
but also prove interesting to a larger group of teachers who have 
not yet identified themselves with us. The Section in Baltimore 
was organized at the last meeting of the Association, December 
2, 1916. It starts with a nucleus of about fifty members and 
promises to do an important work in Baltimore, Washington, 
and the South. 

We find that some of our members are not receiving notices 
of sectional meetings which they might attend at least occa- 
sionally. Such members are asked to send their names to the 
sectional officers or to the Secretary of the Association. All 
members of the Association may become members of the Sec- 
tions upon application. For your convenience, the officers of 
the Sections are listed in this number of the MatHematics 
TEACHER. 

The officers of the Association are anxious to receive sug- 
gestions from any of the members in regard to the work of the 
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Association. Those wishing to present papers at the general 
meetings or at the sectional meetings, should notify the re- 
spective secretaries. In many professional associations there 
is a large supply of papers awaiting presentation, and we wish 
to impress our membership that the council will heartily welcome 
papers from any of our members who may have ideas meriting 
a place on our program. 

Our work must be largely missionary. It is our duty to im- 
prove the teaching of mathematics from the kindergarten to the 
university. Every member of the Association should endeavor 
to interest in our work those who are not members and who 
may be benefited by joining the Association. We are more than 
five hundred strong, but in a territory as large as ours, and 
including school and college teachers, we should be five thousand 
strong. 

The MatTHueMatics TEACHER reaches many who are not mem- 
bers of the Association. Its subscription list includes libraries 
from the Atlantic to the Pacific, as well as names of many 
leading teachers beyond our geographic boundaries. Perhaps 
some of your friends would become subscribers to the MATHE- 
MATICS TEACHER even though they might feel unable at this 
time to join the Association. Our journal is undoubtedly the 
leading magazine in the high-school field devoted to the teaching 
of mathematics. There are other excellent journals which com- 
bine this with other allied purposes, but our journal is devoted 
chiefly to the pedagogical side of our work. We should have 
more subscribers, not primarily for their financial help, but 
because the MatHeMaTics TEACHER will exert a helpful in- 
fluence upon all teachers of mathematics, and will prove to be a 
great stimulus and inspiration in their professional work. 

Will you help us to make the coming year one of growth and 
greater activity for the better teaching of mathematics ? 

Very sincerely yours, 








NEW BOOKS. 


Plane Geometry. By Epirn Lone and W. C. Brenke. New York: The 

Century Co. Pp. vii+ 276. $1.00. 

This is the second book of the series “ Correlated Mathematics for 
Secondary Schools,” of which the first “ Algebra—First Course” was 
reviewed in the issue of December, 1913. 

The second book is concerned almost entirely with geometry, the 
algebra being confined largely to numerical and literal originals, and 
ratio and proportion. Trigonometry, however, receives considerable 
attention, and is carried into a few theorems on lines that usually are 
taken up in analytical geometry. 

The best feature of the book, and it is a very important one, is its 
analyses of theorems. In its handling of the logical side of the subject 
it is far superior to the usual text. 


Calculus. By H. W. Marcn and Henry C. Worrr. New York: Mc- 

Graw-Hill Book Co. Pp. 360. $2.00. 

The authors of this Calculus have aimed to present the subject as a 
means of studying scientific problems rather than a collection of proofs 
and formule. The separation into differential and integral calculus is 
not maintained but the two are interwoven and carried together. Taylor’s 
theorem and dependent topics are left until near the end of the volume. 
There is a chapter on solid analytical geometry and one on differential 
equations. 


The Algebraic Theory of Modular Systems. By F. S. Macautay. 

Cambridge: The University Press. Pp. 112. $1.10. 

This is No. 19 of Cambridge Facts in Mathematics and Mathematical 
Physics. The chapter headings indicate the nature and scope of the 
work: The Resultant; The Resolvent; General Properties of Modules; 
The Inverse System. 


Automobile Repairing Made Easy. By Victor W. Pace. New York: 

Norman W. Henley Publishing Co. Pp. 1056. $3.00 net. 

Outlines every process incidental to motor car restoration. Gives 
plans for workshop construction, suggestions for equipment, power 
needed, machinery and tools necessary to carry on business successfully. 
Tells how to overhaul and repair all parts of all automobiles. The in- 
formation given is founded on practical experience, everything is ex- 
plained so simply that motorists and students can acquire a full working 
knowledge of automobile repairing. Other works dealing with repairing 
cover only certain parts of the car—this work starts with the engine, 
then considers carburetion, ignition, cooling and lubrication systems. 
The clutch, change speed gearing and transmission system are considered 
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in detail. Contains instructions for repairing all types of axles, steering 
gears and other chassis parts. Many tables, short cuts in figuring and 
rules of practice are given for the mechanic. Explains fully valve and 
magneto timing, “tuning” engines, systematic location of trouble, repair 
of ball and roller bearing, shop kinks, first aid to injured and a multitude 
of subjects of interest to all in the garage and repair business. All 
illustrations are especially made for this book, and are actual photographs 
or reproductions of engineering drawings. 

This book also contains special instructions on electric starting, light- 
ing and ignition systems, tire repairing and rebuilding, autogenous weld- 
ing, brazing and soldering, heat treatment of steel, latest timing practice, 
eight and twelve cylinder motors, etc. You will never “get stuck” on a 
job if you own this book. 


Laboratory Manual for General Science. By Lewis Ernurr. Boston, D. 

C. Heath and Company. Pp. vi+ 90. 

This manual is planned to accompany the author’s “ General Science, 
First Course.” It contains 112 exercises, some to be demonstrated by 
the teacher, others by the teacher and pupils together, and still others by 
the pupils individually. The material seems to be well-chosen, both as 
to interest and usefulness. 


Synthetic Projective Geometry. By Derrick NorMAN LEHMER. Boston, 

Ginn and Company. Pp. xiii+- 123. Price 96 cents. 

The author has written a very interesting introduction to this subject. 
It avoids algebraic methods, and does not presuppose any knowledge of 
analytic geometry. The topics covered include correspondences, point 
rows and pencils of the first and second order, Pascal’s and Brianchon’s 
theorems, duality, poles and polars, involution, metrical developments, 
and the history of the subject. 


Practical Drawing. By Harry Witt1Am Tempe. Boston, D. C. Heath 

and Company. Pp. 141. 

The purpose of this book is to teach eighth grade pupils to make prac- 
tical working drawings, and to read blue prints. It is planned as an 
integral part of the course in shop work, and so has the advantage of 
making its usefulness clear to the pupil as the course progresses. 

The applications are varied and within the capability of boys of this 
age, the plates are clear, and the whole book is well planned. 








NOTES AND NEWS 


THe Annual Meeting of the Association of Teachers of 
Mathematics in New England was held in Boston, Saturday, 
December 9, 1916, at the Boston University College of Business 
Administration. 

The following officers were elected: 


President, Mr. Harry B. Marsh, Technical H. S., Springfield. 

Vice-President, Professor Robert E. Bruce, Boston University. 

Secretary, Mr. H. D. Gaylord, Browne and Nichols School, 
Cambridge. 104 Hemenway St., Boston. 

Treasurer, Harold B. Garland, High School of Commerce, 
Boston. 

Members of Council, Professor Helen A. Merrill, Wellesley Col- 
lege; Mr. Frederick E. Newton, Andover Academy. 


The Secretary reported on a conference with the New Eng- 
land Association of Colleges and Secondary Schools and other 
Associations in which it was arranged that a joint meeting of 
these several associations should be held yearly on the Friday 
and Saturday following the week of Thanksgiving. In order 
tc make this meeting more profitable for members of these 
associations, there will be a joint committee to arrange the 
programs for a general meeting on Friday. The individual 
associations will hold their regular meetings on Saturday, thus 
enabling them to carry out their usual programs. 

After the business meeting the following papers were 
presented : 

Mr. Eugene M. Dow, Mechanic Arts High School, Boston, 
“Recent Series of English Texts on Mathematics.” 

Miss Alice M. Lord, High School, Portland, Me., ‘‘ Neither 
Algebra nor Plane Geometry but Mathematics.” 

Professor Emeritus W. E. Byerly, Harvard University, 
“Teaching of Geomery.” 

Professor H. N. Davis, Harvard University, “Slide Rules, 
Old and New,” with an exhibit of about 50 rules. 
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Tue New York section of the Association of Teachers of 
Mathematics in the Middle States and Maryland held a meeting 
Friday, February 16, 1917, in Ceremonial Hall of the Ethical 
Culture School with the following program: 

1. “First Year Mathematics for High Schools,” by C. 
surton Walsh, of the Ethical Culture School. 

2. ““How Can We Minimize the Influence of [Examinations 
upon the Teaching of Mathematics,” by James H. Shipley, of 
the High School of Commerce. 

3. General Discussion. 

4. Exhibit of Instruments made and used by Pupils in the 
Ninth Year. 


SECTIONS. 
New York: 
Chairman—Ernest H. Kocn, Jr., 155 W. 165th St., New 
York. 
Secretary—EvELYN WALKER, 35 W. 82d St., New York. 
PHILADELPHIA : 
Chairman—Jacos B. Krause, 3037 N. Broad St., Philadel- 
phia, Pa. 
Secretary—RutuH MuNHALL, 236 Harvey St., Germantown, 
Pa. 
PITTSBURGH : 
Chairman—C ybe S. ATCHISON, 102 S. Wade Ave., Washing- 
ton, Pa. 
Secretary—Sarau L. Breene, 6 Roselawn Terrace, Pitts- 
burgh, Pa. 
ROCHESTER: 
Chairman—Henry J. Laturop, Brockport Normal, Brock- 
port, N. Y. 
Secretary—ARTHUR SULLIVAN GALE, University of Roches- 
ter, Rochester, N. Y. 
SYRACUSE: 
Chairman—ArtTuur E, Newton, Utica Free Academy, Utica, 
N. ¥. 
Secretary—F toy A. Eviiort, 125 Furman St., Syracuse, N. Y. 
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EXAMINATIONS FOR TEACHING POosITIONS IN THE PHILADEL- 
PHIA High Scnoots For Boys AND HIGH SCHOOLS 
FOR GIRLS, 

These positions (Day and Evening) are filled by appointment 
irom Eligible Lists. 

xaminations are held from time to time as occasion demands. 
‘{he next for high schools for boys will occur about March 24, 
and for high schools for girls about March Io. 

Applicants will receive due notice of the examination when 
the date has been determined. 

The names of those who receive an average of seventy or 
over will be placed upon the Eligible List for a period of two 
years, at the end of which time the period of eligibility may be 
extended for one year upon the written application of the 
candidate. 

Preliminary Requirements. 

To secure the necessary card of admission to the examination, 
the applicant must complete the following arrangements at least 
seven days prior to the examination, in person or by mail: 

Age limit 50 years. 

(a) File a formal application on the official blank furnished 
by this office. 

(b) File a certificate of physical fitness made out on the 
official blank furnished by this office. 

(c) For Matnematics, present proof of graduation from an 
approved college, or equivalent education. 

A certificate from the president, dean, registrar or principal 
giving date of graduation, with degree, and bearing the college 
seal will be accepted in lieu of diplomas. Copies of credentials 
will not be accepted. Diplomas, etc., cannot be returned by 
registered mail unless the applicant furnishes the necessary 


postage. 
Scope of Examination. 
The examination will be partly written and partly oral: 
1. Oral Examination, 


2. Methods of Teaching and Management. 
3. The Technical Examination for each candidate will be re- 


» 
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stricted to the subjects of the department in which he desires to 
teach, and subjects necessarily related thereto. 

4. Mathematics —Algebra; plane and solid geometry; plane 
and spherical trigonometry ; analytical geometry ; calculus. 

Note.—The names of candidates who enroll but do not attend 
the examination will not be continued on file unless the applica- 
tion be renewed. 

Persons who fail twice are not eligible for further examina- 
tion. The results of the examination will be mailed to each 
candidate. 

Address all communications regarding the examination to the 
examiner, Keystone Building, Nineteenth Street above Chestnut, 
Philadelphia. 

G. W. FLounpers, Examiner. 


New MEMBERS. 
Clara J. Everett, 32 Barnes St., Gouverneur, N. Y. 
Miss Edna Noyes, 51 Main St., Binghamton, N. Y. 
Mr. R. C. Ireland, Massena, N. Y. 
Mr. P. J. Bentley, Watkins, N. Y. 
Nellie B. Retan, Eastwood, N. Y. 
Terese R. Rosenthal, 223 W. 112th. St., New York, N. Y. 
Isabel G. Winslow, 1051 Tinton Ave., New York, N. Y. 
Laura Landau, 316 W. 97th St., New York, N. Y. 
Morris L. Bergman, 183 2d St., New York, N. Y. 
Iedith M. Morris, 396 E. 171st St., New York, N. Y. 
Josephine Brand, 501 W. 138th St., New York, N. Y 
Albert C. Lutz, Vienna Agricultural H. S., Vienna, Md. 
George C. Harter, Delaware College, Newark, Del. 
Mr. O. H. Bruce, Westernport, Md. 
C. Edward Bender, Oakland, Md. 
John S. Hill, Stockton H. S., Stockton, Md. ° 
Robert Robinson, 480 Central Park West, New York, N. Y. 
John D. McDowell, 77 Lefferds Place, Brooklyn, N. Y. 
Mr. Meyer Wiener, 5617 12th Ave., Brooklyn, N. Y. 
David H. Frank, 642 5th Ave., Brooklyn, N. Y. 
Alfred Duschatko, 493 Fletcher Place, Bronx, New York, N. Y. 
Lillian Brown, Hood College, Frederick, Md. 
David L. Arnold, 851 W. 181st St., New York, N. Y. 
Sinclair J. Wilson, 110 Kent St., Brooklyn, N. Y. 
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Arthur Glugoski, Stuyvesant H. S., New York, N. Y. 
Sigrid C. Freeberg, 320 Clermont St., Brooklyn, N. Y. 
Hugh H. Barcus, 345 E. 15th St., New York, N. Y. 
Matthew Schon, 412 W. 22nd St., New York, N. Y. 
George W. Leman, 55 Park Place, Brooklyn, N. Y. 
Lillian C. Dunn, 134 Fenimore St., Brooklyn, N. Y. 

Laura E. Clements, 33 Central Park West, New York, N. Y. 
Maurice Levine, 34 Sherman St., Brooklyn, N. Y. 
Nathan N. Dickler, 1271 37th St., Brooklyn, N. Y. 

L. P. Sicoloff, Columbia University, New York, N. Y. 
Virginia Boulden, High School, Oxford, Talbot Co., Md. 
J. H. Minnick, 811 N. goth St., Philadelphia, Pa. 

Frank C. Bowles, 155 W. 65th St., New York, N. Y. 
Ethel C. Bratton, 537 W. 123d St., New York, N. Y. 
Edward B. Parsons, 488 Macon St., Brooklyn, N. Y. 
Israel J. Goodman, 1416 Pitkin Ave., Brooklyn, N. Y. 
Harry S. Feller, 107 Bay 32d St., Bensonhurst, L. I., N. Y. 
Joseph S. Corbett, 345 E. 15th St., New York, N. Y. 











NEW STANDARDS 


for text-books in mathematics have been established by several new Macmillan 
publications. In this list of books of varying types, all modern, you will find 


those best adapted to your needs. 


CAJORI AND ODELL: ELEMENTARY ALGEBRA = (1915-6) 


(two books, First Year Course and Second Year Course) 
SCHULTZE: ELEMENTS OF ALGEBRA 


(Simplicity and clearness combined with thoroughness) 


HALL AND KNIGHT: ALGEBRA FOR COLLEGES AND SCHOOLS 


(the best text-book for college preparatory courses) 
SCHULTZE AND SEVENOAK: PLANE AND SOLID GEOMETRY 
(revised edition; noted for its development of the pupil's power) 


FORD AND AMMERMAN: PLANE AND SOLID GEOMETRY 
(a new book in accord with the recommendations of the Committee 
Fifteen) 


HEDRICK: CONSTRUCTIVE GEOMETRY 


(a manual for use in junior high schools or 8th or oth grades) 


The Macmillan Company 
64-66 Fifth Avenue New York 
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Dora R. Nevins, 116 Hawthorne St., Brooklyn, N. Y. 

Ilsa Behr, 37 King St., Englewood, N. J. 

Mr. I. B. Peck, Abilene, Texas. 

Frank C. Daniel, 7th & Rhode Island Ave., N. W., Washington, 
<. 

David I. Weglein, Western High School, Baltimore, Md. 

Emma Fiebig, 315 E. 57th St., New York, N. Y. 

Floyd M. Fernalld, Box 41, Palisades Park, N. J. 

Florence L. McMillen, 1 W. 1orst St., New York, N. Y. 

James D. Laird, 3 W. 104th St., New York, N. Y. 

Anna M. Rauscher, 33 Central Park West, New York, N. Y. 

\lice G. Brickelmaier, 639 Carlton Ave., Brooklyn, N. Y. 

Mr. J. A. Silver, 260 Dithridge St., Pittsburgh, Pa. 

Mr. EF. A. Whitman, r4t1 Mill St., Wilkinsburg, Pa. 

Miss M. Ethel Murphy, 35 Dean St., Englewood, N. J. 

Mrs. Margaret Fegandie, 165 E. 66th St., New York, N. Y. 

Mrs. Florence J. Flynn, 43 William St., East Orange, N. J. 

Miss Georgia A. Cerow, 2578 Bedford Ave., Brooklyn, N. Y 





























Make 
Junior High School Mathematics 
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by the use of the Slide Rule, Fascinating to the pupil, easily 
taught, and inexpensive. Our manuals make self-instruction 
easy for the teacher. 


Write for descriptive circular of our Slide Rules, and in- 
formation about our large Demonstrating Slide Rules, for 
use in the class room. 


- KEUFFEL & ESSER Co. :+ 


NEW — 123 Fulton St. General Office and Factories, HOBOKEN, N. J. 
CHICAGO ST.LOUIS SAN FRANCISCO MONTREAL 
516-20 S. DearbornSt. 817 Locust St. 48-50 Second St. S Notre Dame Siw. 


Drewirg Materials * Mathematical and Surveying Lastruments * Measurin3lores 
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Western Positions for 
Teachers, Principals 
and Superintendents 


Eight page Booklet ‘Road to Good 


A MEETING of the Pitts- 


burgh section was held at the 


University of Pittsburgh, Positions,” Free 
: * How to Apply for a School, With 
Saturday, January 27. Papers Laws of Certification of all the States,” 
ae free to members. Fifty Cents in stamps 
were presented as follows: to non members. 
a6 ° © Special Field 
Prominent Deceased Mathe- ; alata 
Colorado Washington 
— - we Kansas Wyoming 
maticians”’ by J. A. Silver; Montana Idaho 
New Mexico Nebraska 
> ene » ¢ een items Oe Oregon Nevada 
Recreations in Geometry yo on 
> ‘ California South Dakota 
by J. W. Morrison; abstracts Oklahoma Utah 


Texas 








from Kayser’s “ The Human 





ROCKY MT TEACHERS 
ACENCY. EMPIRE BLDG, DENVER.COLO. 
WM. RUFFER, Pd.M., A.M. 
Manager 


One Agency that does the work of Many. 


The targest and most widely patronized 
| Agency in the West 





Worth of Rigorous Think- 





ing” by W. F. Long. 











Latest Successful Textbooks 


Rietz, Crathorne and Taylor’s School Algebra 


By H. L. Rrerz, Professor, and A. R. CRaTHORNE, Associate in the University of Illinois, 

and E. H. Tayvor, Professor in the Eastern Illinois State Normal School. (American 

Mathematical Series.) First Course. xiii+27l pp. 1l2mo. $1.00. Second Course. 

x+235 pp. 12mo. 75 cents. Complete in one volume, unabridged, $1.25 
EDUCATIONAL ADMIN ISTRATION AND SUPERVISION : 


It shows four well defined aims in the teaching of first year algebra: (1) it should prepare 
for Plane Geometry, Physics and allied subjects which follow it; (2) Algebra should be 
taught as an extension of Arithmetic; (3) new difficulties should be presented one at a time; 
(4) functionality is a fundamental notion and the one about which the work in graphing 
should center. Throughout, emphasis is placed on the thought side of Aigebra. To this end 
many exercises are translations of English expressions into Algebraic expressions or vice versa. 


Young and Schwartz’s Plane Geometry 


By J. W. Youna, Professor of Mathematics in Dartmouth College, and A. J. Scuwarrz, 

Grover Cleveland High School, St. Louis. (American Mathematical Series.) 

12mo. 85 cents. 
H. E. Cons, Lewis Institute, Chicago, Ill.: While providing for sufficient drill in demonstrat- 
ing theorems it seems to have eliminated the extreme formalism which characterizes the 
usual textbook. The approach to formal proofs thru concrete and informal work is well 
planned. The use of symmetry as a method of proof will no doubt enable pupils to attack 
demonstrations with greater understanding and ease. ‘The exercises meet to a great extent 
the present-day demand for practical applications in geometry. 


Finney and Brown’s Modern Business Arithmetic 


By H. A. Finney, of the Walton School of Commerce 

Principal of the State Normal School, St. Cloud, Minn 

85 cents. Complete Course. 488 pp. Svo. $1.10 
CAROLYN RopGERS, John Wanamaker Commercial Institute, New York City: 
comprehensive book and have asked that it be put into our school as our text. The authors 
are to be congratulated on the quality and arrangement of the subject-matter, and the 
publishers deserve much credit for the excellent style and type of the book. 


HENRY HOLT AND COMPANY 


34 W. 33d St. 6 Park St. 2451 Prairie Ave. 
NEW YORK BOSTON CHICAGO 


x +223 pp. 


, Chicago, and J. C. Brown, 
Brief Course. 298 pp. Svo. 


I find it a most 











